A chopper-buncher for a 14UD Pelletron is being assembled and tested. The system was designed to produce heavy ion bursts of approximately 100 ps at 15% transmission. This system will be used for nuclear physics fast timing experiments and can also serve as an injector to a linac. The ion source beam is sliced by a deflector-redeflector chopper operating at 1.68 MHz. The chopper is followed by a 3rd harmonic corrected buncher, which produces bunches of less than 1 ns duration at the target area, for ions up to mass 60. Further bunching, down to 100 ps, is accomplished by a superconducting cavity operating at 430 MHz.
Summary
A chopper-buncher for a 14UD Pelletron is being assembled and tested. The system was designed to produce heavy ion bursts of approximately 100 ps at 15% transmission. This system will be used for nuclear physics fast timing experiments and can also serve as an injector to a linac. The ion source beam is sliced by a deflector-redeflector chopper operating at 1.68 MHz. The chopper is followed by a 3rd harmonic corrected buncher, which produces bunches of less than 1 ns duration at the target area, for ions up to mass 60. Further bunching, down to 100 ps, is accomplished by a superconducting cavity operating at 430 MHz.
Introducti on
The objective of the chopper-buncher described in this paper is to provide ion bursts of about 100 ps duration at a repetition rate of a few megahertz, Such ion bursts are extremely useful in fast timing nuclear physics experiments, such as time-of-flight and lifetime measurements. This chopper-buncher can also be used to match the beam of an electrostatic accelerator to a linac booster.
Practical considerations and beam dynamics calculations led to the system layout shown in Fig. 1 
Postacceleration Superconducting Buncher
In order to obtain sub-100 picosecond bunches at the target, further bunching of the 1 ns ion bursts is required. Since the energy spread of the beam introduces time spread, this additional fast buncher has to be located close to the target. Hence, the fast buncher requires strong electric fields of the order of 10 MV/m. Achieving such high fields in a normal conducting cavity necessitates hundreds of kilowatts of RF power. As earlier mentioned, the synchronization of the injection into the superconducting cavity is accomplished by downcounting the 430 MHz, to drive the preacceleration chopper-buncher, and by a beam pick-up measuring the time of arrival of the bunches. This beam pick-up consists of a 25 pm tungsten wire, which emits electrons when hit by the beam. A negative 3 kV potential is applied to the wire in order to accelerate the electrons radially. Some of these electrons are detected by a microchannel plate electron multiplier, which is located at a back angle of 600. Figure 3 shows the calculated time distribution of the ion bunch of Fig. 2 after further bunching by the superconducting cavity.
El ectronics
The block diagram of the electronics set-up is shown in Fig. 4 . The superconducting cavity is driven to free run at its resonant frequency of 430 MHz. The Cavity Control Unit described in references 5 and 6 serves as the cavity driver. A signal sampled from the cavity is downcounted to 3.36 MHz by a temperature controlled scaler employing fast flip-flops (MC 1690L). The time jitter of the scaler output is less than 20 ps. The 3.36 MHz signal passes through a phase shifter, which syncronizes the time of arrival of the ion bunches to the phase of the superconducting cavity. The beam pick-up provides "start" pulses to a time-to-amplitude converter (TAC), which gets "stop" pulses from the frequency divider. The output of the TAC controls the phase shifter, employing the peakstabilization technique used in nuclear spectroscopy. The phase shifting circuit is based upon a varactor diode in parallel with a resonant circuit. 
